Diseases caused by mosquito-borne viruses have been on the rise for the last decades, 24 despite the implementation of vector control methods primarily based on insecticides. An 25 alternative control method currently in development is the use of lab-engineered mosquitoes 26 that are incapable to carry viruses. This has stimulated efforts to identify optimal target genes 27 that are naturally involved in mosquito antiviral defenses or required for viral replication.
Introduction

53
The mosquito Aedes aegypti transmits a wide range of pathogens to humans, many with 54 severe consequences on public health, including dengue, Zika, and chikungunya viruses (1).
55
For instance, dengue virus (DENV) infects 390 million people annually (2) and 50% of the hours post infection. DENV infectious titers were also significantly reduced upon TSN 163 knockdown at 24 and 48 hours post infection ( Figure 2D , P<0.05 and P<0.001, respectively).
164
Overall, these data demonstrated a proviral role of TSN in vitro. 165 166 TSN is a DENV proviral factor in vivo 167 168
To confirm the proviral role of TSN in vivo, we experimentally reduced TSN expression in 169 adult female mosquitoes by intrathoracic injection of dsRNA and subsequently exposed them 170 to an infectious blood meal containing 10 7 focus-forming units (FFU)/mL of DENV ( Figure   171 3A). First, we monitored TSN expression levels in individual mosquitoes by RT-qPCR on 172 days 0, 1 and 4 after the blood meal. On day 0, which corresponds to three days after 173 injection of the dsTSN, TSN expression was significantly knocked down relative to 174 mosquitoes injected with a control dsRNA targeting an exogenous Green Fluorescent Protein 175 (GFP) sequence ( Figure 3B , P<0.001). Reduced TSN expression persisted over time 176 through day 1 ( Figure 3C , P<0.0001) and day 4 ( Figure 3D , P=0.01) after exposure to the 177 infectious blood meal. Importantly, reduced TSN expression did not significantly impact the 178 survival of mosquitoes during the seven days following injection compared to the GFP control 179 ( Figure 3E, P=0.54 ). Next, we measured DENV RNA loads by RT-qPCR and found a ≈50% 180 reduction of viral loads in mosquito midguts depleted for TSN, compared to the GFP control, 181 four days after the infectious blood meal ( Figure 3F , P<0.0001). We also measured DENV 182 RNA loads one day after the infectious blood meal and did not observe a decrease of viral 183 loads. However, this is most likely due to the presence of viral RNA in the undigested blood 184 still present in the midgut at this time point, as shown in a previous report (30 
196
which lead us to ask whether TSN co-localized with DENV-derived RNA in mosquito cells.
197
Double-stranded RNA is produced during the replication of single-stranded RNA viruses like 198 DENV and is a hallmark of virus infection (34) . Previous reports demonstrated that antibodies directed against dsRNA did not cross-react with cellular rRNA or tRNA and could be used to 200 identify flavivirus replication complexes in infected cells (35) . To determine the subcellular 201 localization of TSN, we performed immunofluorescence assays in mosquito cells derived 202 from Ae. albopictus (C6/36, Figure 4A ) or Ae. aegypti (Aag2, Figure 4B ) using the anti-SDN1 203 antibody previously validated by Western blotting ( Figure 3B ) and a monoclonal antibody 204 targeting dsRNA (called αK1). In both cell types, we found that TSN was expressed and 205 localized to the nucleolus. Indeed, it localized to the nucleus region but did not overlap with 206 DAPI staining, which is reported to exclude the nucleolus (36). Moreover, the staining was 207 more intense at the nucleus-nucleolus interface where it formed a "ring". TSN localization did 208 not change upon DENV infection, nor did its expression level. Six days after DENV infection 209 of C6/36 and Aag2 cells, dsRNA staining was readily detectable and mainly localized to 210 cytoplasmic regions of infected cells, likely corresponding to viral replication sites. Since TSN 211 localized to the nucleolus, and the dsRNA to the cytoplasm, we did not observe overlapping 212 signals between both stainings. Thus, we conclude that TSN does not interact with DENV
213
RNA at its replication site. However, it remains possible that interactions occur with other 
264
Finally, Tudor-SN was also shown to be a conserved component of the basic RNAi 265 machinery in Ixodes ticks (40). This study reported an effect of Tudor-SN on dsRNA-266 mediated gene silencing, which possibly involves the siRNA pathway. However, no evidence 267 was obtained for a role of Tudor-SN in the response to microbial infection (40). Taken 268 together, the data described in this study and discussed above did not find strong links 269 between RNAi function and Tudor-SN in arthropods. Further studies using knockout mutants 270 might be necessary to confirm these findings.
272
The mammalian ortholog of Tudor-SN is generally referred to as p100 and was identified as 273 a host factor interacting with the 3' untranslated region of the DENV genome (45). Moreover, 274 p100 knockdown led to reduced levels of viral RNA and protein in mammalian cells, 275 providing evidence that p100 was required for efficient DENV replication. Although these 276 results are consistent with those reported here, in mammalian cells p100 was shown to 277 interact with DENV genomic RNA and dsRNA replication intermediates, which we did not 278 observe. Importantly, the subcellular localization of p100 in mammalian cells was 279 perinuclear, whereas it was nucleolar in mosquito cells. This discrepancy in localization hints to a divergence in function between mammals, in which p100 interacts directly with viral 281 RNA, and insects, for which evidence is lacking. Microscopy-based localization studies being 282 limited in sensitivity and resolution, elucidating Tudor-SN function in mosquitoes will require 283 further experiments to more definitely exclude interactions between viral RNA and Tudor-SN, 284 such as protein immunoprecipitation and sequencing of associated RNA (RIP-seq). Midguts were dissected in 1x PBS, and immediately transferred to a tube containing 800 µL 367 of Trizol (Life Technologies) and ~20 1-mm glass beads (BioSpec). Samples were 368 homogenized for 30 sec at 6,000 rpm in a Precellys 24 grinder (Bertin Technologies). RNA 369 was extracted as previously described (30), and stored at -80°C till further use. Table   375 1). Reactions were performed with the Superscript III Platinum One-Step qRT-PCR kit (Life 376 technologies) following the manufacturer's instructions. Tudor-SN and Ago2 expression 377 levels were measured using a SybrGreen based qPCR assay, using gene-specific primers 378 (sequences provided in Table 1 ). First, total RNA from individual midguts or adults was 379 reverse transcribed into cDNA using MMLV reverse transcriptase (Invitrogen), according to 
